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Mission:Mission:
Provide leadership in developing, distributing, Provide leadership in developing, distributing, 

and applying system safety analytical tools and applying system safety analytical tools 
and processes for identifying and resolving and processes for identifying and resolving 
safety issues by the international aerospace safety issues by the international aerospace 

communitycommunity

Vision:Vision:
Maintain international leadership in Maintain international leadership in 

developing, disseminating, and applying developing, disseminating, and applying 
methods for identifying and resolving methods for identifying and resolving 

aerospace system safety issues.aerospace system safety issues.

Office of the Assistant Office of the Assistant 
Administrator for System SafetyAdministrator for System Safety
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Note: 2004 is based on a pro-rata of data through May, 2004.

US Part 121-Type Operations 1946 To 2004

Accident rates in US and Western Europe 
have dropped dramatically over the years
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Current accident rates are incredibly low
Challenge is to drive them lower



Achieving Accident ReductionsAchieving Accident Reductions

TechnologyTechnology
ProceduresProcedures
AnalysisAnalysis

New Data SourcesNew Data Sources
New ways of analyzing old dataNew ways of analyzing old data
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Radar introduced at selected towers
Vickers-700 Turboprop (1953 in UK, 1856 US)
DC-7 (1955), Lockheed Electra
Radio contact, ATC centers & cruise aircraft 1949-55

Part 121-Type Operations 1946 To 2003

New fleet (L-049, DC-6 & B-377)
Earliest ILS (Glide slope, LOC &  markers)
First VOR (1950), then DME

Long-Range radar (Centers)
Jet Engine; 707 (1958) & DC-8
VOR/DME integrated into autopilot 
(precision approaches)
Secondary radar

RNAV (processing VOR/DME & 
basic Instruments)

GPWS, TCAS
Early automation

FMS
Wind shear detection
CRM & 6-Axis simulator & FDR
Cabin safety
Flight envelope protection
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New capabilities & Focused ActionsNew capabilities & Focused Actions

FOQA/ASAP programs
Large-scale RJ insertion
Cooperative safety  

agendas



TechnologyTechnology

Automatic Ground Collision Avoidance Automatic Ground Collision Avoidance 
System (AGCAS)System (AGCAS)

DOD Aviation Safety Improvement Task DOD Aviation Safety Improvement Task 
Force Number 2 priority behind MFOQAForce Number 2 priority behind MFOQA
FY93FY93--04 $3.5B in CFIT loss04 $3.5B in CFIT loss
Believe 90% could have been avoidedBelieve 90% could have been avoided

Automatic Airborne Collision Avoidance Automatic Airborne Collision Avoidance 
System (AACAS)System (AACAS)

Other than for fighters, TCAS is adequateOther than for fighters, TCAS is adequate



Controlled Flight into ThingsControlled Flight into Things

or a Land and Hold Short Operation



TechnologyTechnology

Ground Proximity Warning System Ground Proximity Warning System 
(GPWS)(GPWS)
Enhanced GPWS (EGPWS)Enhanced GPWS (EGPWS)
Terrain Awareness Warning System Terrain Awareness Warning System 
(TAWS)(TAWS)
Weather InWeather In--thethe--Cockpit Cockpit 



ProceduresProcedures

Safety CultureSafety Culture
Safety Risk ManagementSafety Risk Management

Air carriersAir carriers
General aviationGeneral aviation
RegulatorsRegulators

Safety Management SystemsSafety Management Systems



AnalysisAnalysis

New Sources of DataNew Sources of Data
Aviation Safety Action Programs (ASAP)Aviation Safety Action Programs (ASAP)
Flight Operations Quality Assurance (FOQA)Flight Operations Quality Assurance (FOQA)

New Look at Old DataNew Look at Old Data
Applying tools from other areas to aviation Applying tools from other areas to aviation 
datadata

Intelligence community text and data mining Intelligence community text and data mining 
applied to textual aviation dataapplied to textual aviation data
FOQA visualization and analysis tool applied to FOQA visualization and analysis tool applied to 
digital aviation datadigital aviation data



Capabilities of Visualization and Capabilities of Visualization and 
Analysis ToolAnalysis Tool

Provides the ability to merge, integrate, Provides the ability to merge, integrate, 
and utilize various data types and then and utilize various data types and then 
identify events of interestidentify events of interest
Allows for userAllows for user--configurable configurable 
measurements, trending, correlations, measurements, trending, correlations, 
drilldrill--down, and visualizations down, and visualizations 
UserUser--configurable framework enables configurable framework enables 
rapid and flexible processing of diverse rapid and flexible processing of diverse 
aviation analysis requirementsaviation analysis requirements
Tool enables experts to rapidly explore & Tool enables experts to rapidly explore & 
develop measures important to safety & develop measures important to safety & 
operationsoperations
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IAH Visualization & AnalysisIAH Visualization & Analysis



Application to realApplication to real--world problems:world problems:
Aircraft separation and closure rate metricsAircraft separation and closure rate metrics
TCAS RAs issues identified by airlinesTCAS RAs issues identified by airlines
Improve and validate traffic complexity metricsImprove and validate traffic complexity metrics
Provide analysis and data for stochastic modeling of human Provide analysis and data for stochastic modeling of human 
factors for runway safetyfactors for runway safety

Current Focus of WorkCurrent Focus of Work



Support Runway Safety Office 
Stochastic Modeling Human Factors

• Support Runway Safety Office with 
data from actual operations for purpose 
of modeling and prediction.

• Provide measurements of runway 
occupancy time, closest proximity of 
aircraft & other physical measures 
derived from aircraft temporal positions 
at airport.

• Provide measurements related to 
probability of encountering wake vortex 
event



Airspace VisualizationAirspace Visualization

Terrain & Airspace



Runway Change VisualizationRunway Change Visualization

LAX: “Turning the Boat”



BOS Multi Data VisualizationsBOS Multi Data Visualizations



The Future ??The Future ??

WeatherWeather
TerrainTerrain
FOQAFOQA
RadarRadar
AirportsAirports--

RoutesRoutes
ApproachesApproaches
VoiceVoice
VideoVideo

Sharing of Tools & Information

Analysis and Data Integration


